Flexor hallucis longus muscle can adhere to the distal tibia after tibial fracture. The patient may complain of deep posteromedial ankle pain, checkrein deformity of the hallux, hallux flexus or development of hallux rigidus. Surgical treatment of release of the FHL muscle or lengthening of the FHL tendon has been proposed. We described an endoscopic approach of release of the FHL muscle from the distal tibia with the advantage of minimal soft tissue dissection.
T he flexor hallucis longus (FHL) muscle is the most lateral muscle of the deep compartment of the calf. The muscle originates from the distal half of the fibula, interosseous membrane, and the posterior tibial muscle fascia. 1, 2 The tendon begins just above the level of the medial malleolus and is located posterolateral to the posterior tibialis and the flexor digitorum longus tendons at the posteromedial aspect of the ankle joint. 1 Adhesion of the muscle to the distal tibia can occur after distal tibial fracture. The patient may complain of deep posteromedial ankle pain, checkrein deformity of the hallux, 3, 4 or hallux flexus. 5, 6 Progressive fibrosis at the FHL myotendinous junction can also cause increased loading of the first metatarsophalangeal joint, thereby leading to hallux rigidus. 7 We describe an endoscopic approach of release of the FHL muscle from the distal tibia with the advantage of minimal soft tissue dissection.
Description of Technique
The patient is put on prone position with a thigh tourniquet to provide a bloodless operative field. Zone 1 FHL tendoscopy was performed with the posteromedial and posterolateral portals. [8] [9] [10] [11] The posteromedial portal is established at the intersection point between the medial margin of the Achilles tendon and a line joining the sustentaculum tali and the inferior border of the medial cuneiform and the first metatarsal. The proximal location of the posteromedial portal can allow more proximal instrumentation for the release of the FHL muscle and proceed to the zone 2 FHL tendoscopy 8, 9, [12] [13] [14] [15] [16] if needed. The posterolateral portal is located at the lateral margin of the Achilles tendon just above the posterosuperior calcaneal tubercle. Usually, there is fibrosis at the posterior ankle covering the FHL tendon and muscle. First of all, the fibrous tissue at the lateral part of the distal tibia is resected with arthroscopic shaver and the lateral part of the FHL muscle is then exposed. It is safer to identify the FHL muscle first rather than the zone 1 FHL tendon because the whitish colored and narrow-sized tendon is easily mixed up with the surrounding scar tissue. The " tendon can be cut accidentally during resection of the fibrous tissue around it. Moreover, the proximity to the neurovascular bundle may cause damage to the bundle during debridement around the tendon. It is safer to identify the lateral edge of the muscle and trace distally to identify the lateral border of the FHL tendon. The fibrous tissue around the tendon was then resected with the shaver starting from the lateral side of the tendon. The shaver opening should always be pointing at the lateral side with minimal suction in order to avoid neurovascular damage. The resection of the fibrous tissue covering the FHL muscle can be extended medially and proximally to expose the muscle if needed (Figure 1) . After identifying the lateral edge of the FHL muscle, the fibrous adhesions between the muscle and the distal tibia and fibula at the level of distal tibiofibular syndesmosis is released by an arthroscopic shaver or a periosteal elevator (Figure 2 ). When the release is proceeding proximally above the syndesmosis, it should be started from the posterolateral edge of the distal tibia and goes medially so that the muscle can be reflected medially to protect the neurovascular bundle. If release of the muscle lateral to the posterolateral edge of the distal tibia is needed, it should be performed carefully with the shaver opening under arthroscopic visualization in order to avoid damage to the peroneal artery and veins at the interosseous membrane. However, there is still a potential risk of damage of the communicating and perforating branch of the peroneal artery. 17 Any underlying bony prominence of the distal tibia or fibula impinging on the FHL is also resected. In case of screw fixation of the posterior malleolar fracture, the screw head can be exposed and removed under arthroscopic guide. Sometimes, the screw heads may be covered by bone and may not be identified under arthroscopy. The location of the screws can be identified under fluoroscopy. The overlying bone can be removed arthroscopically to expose the screw head. In case of posterior tibial plating, open procedure of release of muscle and removal of implants is more appropriate. Postoperatively, active and passive mobilization of the ankle and hallux is allowed.
Discussion
Adhesion of the FHL muscle to the distal tibia can occur after fracture of the distal tibia 4, 18 or distal fibula. 19 It can be due to entrapment of the FHL in the fracture callus, 4,6 scar adhesion of the muscle at the fracture site or as a result of subclinical compartment syndrome of the distal deep posterior compartment 3,20-22 of the leg. Surgical treatment of release of the FHL muscle 3, 5 or lengthening of the FHL tendon 20 has been proposed.
The distal third and fourth portion of the FHL muscle was always found to be located in a more compressed and deeper compartment. 2, 22 Surgical release of the FHL muscle has been suggested, as a localized increase in pressure can result in ischemic lesion of the distal part of flexor muscle bellies. As only a small portion of the muscle is involved, there is no retraction of the main muscle belly. The necrotic part of the muscle can become fibrotic and adhere to the surrounding structures. The immobilization of the fibrotic portion during the posttrauma period immobilization can further reduce muscle and tendon mobility. This localized involvement of the muscle itself can explain why release of the FHL The flexor hallucis longus (FHL) muscle (A) was released from the distal tibia (B) starting from the lateral edge of the muscle by instruments through the posteromedial portal (arrows). Similarly, the FHL tendon (C) can be released from the posterior talus (D). muscle and tendon without tendon lengthening can improve the condition. 3 In contrast, FHL tendon lengthening by Z-plasty in the foot has also been recommended as the surgical fields are relatively simple and are free of scar tissue and therefore less chance of recurrence of adhesions. 10 Moreover, open FHL release at the site of fracture requires a large incision with extensive soft tissue dissection especially around the neurovascular structures. 6 However, with the advance of hindfoot endoscopy, 10, 11 these problems of open release can be alleviated by the endoscopic FHL release. Dissection of the neurovascular bundle is not needed to approach the FHL muscle during the arthroscopic procedure. In order to avoid injury to the posterior tibial neurovascular bundle or its branches during adhesiolysis, the release should be started at the lateral border of the muscle and goes medially. By this way, the neurovascular bundle will be protected by the FHL muscle. 23 
